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Abstract 

Clustering is an unsupervised learning technique used to detect document cluster structure from a set of documents. One 
of the important problems in clustering is the determination of the number of clusters, which is influenced by the feature 
selection issue. In this paper, a new approach called NLP, to discover latent cluster structure based on the word 
substitution algorithm without the specification of number of clusters, is proposed. Many words have more than one 
meaning; for this problem, we are distinctively given a list of words and related word senses e.g. from create dictionary 
manually or from an online resources. Word substitution is used to select the meaning which makes the most sense in 
context.  
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1. Introduction 

Data mining is a process of discovering interesting patterns and knowledge from huge amounts of data. The 
data sources can include data warehouses, the web, and other information repositories or data dynamically 
streamed into the system. It is also known as “knowledge discovery from data (KDD)”.Characterization, 
mining of frequent patterns, associations, classification and regression, clustering analysis and outlier analysis 
these are the functionalities [1] present in data mining. From these functionalities we are mainly 
concentrating clustering analysis. Clustering analysis is used to finding groups of objects such that the objects 
are in similar characteristics to one another and different from the objects in other groups. A good clustering 
method will bring out high quality clusters in which the intra-cluster similarity is high and the inter-cluster 
similarity is low. Cluster analysis has been widely used in many applications such as business intelligence, 
image pattern recognition, web search and security. In web search, clustering has been developed to cluster 
documents into topics which are commonly used in information retrieval. In data mining, document 
clustering is one of the important techniques which of unsupervised class of documents into different groups, 
according to some defined similarity measure those documents in each cluster share some common 
properties. So documents in same cluster have high similarity and documents are dissimilar in other cluster. 
The special requirements for good clustering algorithm include: 

• The document model should better conserve the relationship between words like synonyms in the 
documents since there are different words of same meaning. 

• Relating a meaningful label to each final cluster is essential. 
• The high dimensionality of documents should be reduced.  

Document clustering is a subset of the larger area of data clustering, which borrows ideas from the fields of 
information retrieval, natural language processing (NLP), and machine learning. Document clustering will 
hereafter be simply denoted as clustering. Natural language processing can be defined as the automatic 
processing of human language. NLP is essentially multidisciplinary: it is closely related to linguistics and it 
also has links to research in cognitive science, psychology and math’s. Some NLP applications are spelling 
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and grammar checking, optical character recognition, information retrieval, document classification, 
clustering and information extraction. 
 

2. RELATED WORK 

Many words in documents recur very frequently but are basically meaningless as they are used to join words 
put together in a sentence. It is usually understood that stop words do not contribute to the context. Due to 
their high frequency of words occurrence, words presence in text mining presents an obstacle to the 
understanding of the content in the documents. In most text mining methods or approaches make use of stop 
words list to identify and eliminate those words. However, developing such stop words list is hard and 
inconsistent between textual sources.  
The problem of clustering finds applicability for a number of tasks: 
 
2.1 Document Organization and Browsing:  
The hierarchical organization of documents into coherent categories can be much utilized for systematic 
browsing of the document collection [2]. 
 

2.2 Document Classification:  

While clustering is inherently an unsupervised learning method, in order to improve the quality of the results 
in its supervised variant [3]. In particular, word-clusters can be used in order to improve the classification 
accuracy of supervised applications with the use of clustering techniques. The inverse document frequency 
normalization reduces the weight of terms which occur more frequently in the collection. This reduces the 
importance of common terms in the collection[4], ensuring that the matching of documents be more 
influenced by that of more discriminative words which have relatively low frequencies in the collection. 
Retrieval of text based information is mentioned as Information Retrieval. It is used by text search engines 
over the internet. Text is consists of two fundamental units documents and terms. Documents are journal, text 
files, book etc. and terms are words, phrase and word pair. The frequency of a term t in a document d can be 
used for document-specific weighting and denoted as TF (d, t). It is only a measure of a term’s significance 
within a document and it is named as term frequency (TF). Inverse document frequency (IDF) is used to 
measure the specific of terms in a group of documents. It assumes that a high- semantically term t appears 
only in few documents. While a low-semantically term covered many documents. Term Frequency Inverse 
document frequency is the most widely adopted measure and it is the combination of the term frequency (TF) 
and the document frequency (DF) to a term. It is denoted as TFIDF (t) = TF (d, t) *IDF (t), (d, t) shows that 
the term t frequently present in document d. Term weighting functions can measure how specific terms are 
present to a topic by exploiting the variations in the distribution of terms within relevant documents and 
within a complete document collection. 
 

3. BACKGROUND 

3.1 Clustering 

A general definition of clustering stated by Brian Everitt et al. [5] 
Given a number of objects, each of which is describes by a group of numerical measures, devise a 
classification strategy for grouping the objects into a number of classes such that objects within classes are 
similar in some respect and unlike those from other classes. The characteristics and the number of classes of 
each class are to be specified. 
Clustering Applications 

Clustering is an unsupervised learning and is a major tool in a number of applications in many fields of 
business, web and science. Hereby, we summarize the basic directions in which clustering are used [6]. 
 
*Detecting Similar Documents:  
 
This feature is frequently used when the user has spotted one good document in a search result and need 
more-like-this document. The interesting property here is that clustering is able to discover documents that 
are conceptually alike in contrast to search-based approaches that are only able to discover whether the 
documents share many of the same words. 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 667- 671 

 

R.Lavanya,IJRIT  669 

 

*Organizing Large Document Collections:  

Document retrieval focuses on finding documents relevant to a specific query, but it failed to solve the 
problem of making sense of a large number of uncategorized documents. The challenge here is to organize 
these documents in taxonomy identical to the one human would create given enough time and use it as a 
browsing interface to the original collection of documents. 
 
*Repetition Content Detection:  
 
In many applications there is a need to find duplicates or near-duplicates in a large number of documents. 
Clustering is applied for plagiarism detection, grouping of related news tales and to reorder search results 
rankings. For these applications the description of clusters is rarely needed. 
 

*Recommendation System:  

In this application a user is recommended articles based on the articles are already read by the user. 
Clustering of the articles makes it possible in real time and improves the quality. 
 
 *Seek Optimization:  
 
Clustering helps in improving the quality and efficiency of search engines as the user query can be first 
compared to the clusters instead of comparing it directly to the documents and the search results can also be 
arranged easily. 

3.2 Document Clustering 

The goal of a document clustering scheme is to minimize intra-cluster distances between documents and 
maximize inter-cluster distances. Creation of general algorithm for huge no of documents is challenging in 
document clustering. 
Challenges in Document Clustering 

Document clustering is being considered from many decades but still it is far from a trivial and solved 
problem. The challenges faced during this clustering are: 

• Selection of suitable features of the documents is critical during clustering. 
• Choosing an appropriate distance measure between documents. 
• Clustering method selection is difficult by utilizing the above similarity measure. 
• Clustering algorithm implementation is difficult. 
• Analyzing the quality of the cluster formed is not easy. 

 
3.3 Natural Language Processing 

Natural language processing is an area of artificial intelligence, computer science and linguistics concerned 
with the interactions between computers and human natural languages. Similarly, NLP is related discipline 
which requires  human and computer interaction. Deriving meaning from human or natural language input 
tends to a challenging factor in NLP which requires natural language understanding. Natural language 
processing is not easy, for e.g. Polysemy means same word with different meanings, Synonymy means 
several different ways to describe the same thing. The goal of NLP evaluation is to measure one or 
more qualities of an algorithm or a system, in order to determine whether the system answers the goals meets 
of its users. The field of interest in the area of NLP evaluation has received considerable response, because 
the definition of proper evaluation criteria is one way to solve the NLP problem. Thus going beyond the 
vagueness of tasks defined on    as language understanding or language generation. An exact set of evaluation 
criteria, which involves evaluation data and metrics, would enable several teams to examine their solutions to 
a given NLP problem.  

4. WORD SUBSTITUTION 

The information database can be viewed as a set of documents indexed by a set of terms. This view lends 
itself to two types of clustering are available they are Clustering of terms (statistical thesaurus) and Clustering 
of documents. Both types of clustering are applied in the search process: [7] Term Clustering allows 
expanding searches with terms that are similar to terms mentioned by the query. Document clustering allows 
expanding answers, by retrieving documents that are similar to that of the submitted query. Term clusters 
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correspond to thesaurus, for each word specifies only the synonyms and antonyms without considering its 
definition.  
 
Manual Thesaurus Generation: 
1) The first step is to reduce ambiguities caused by homographs in the given document for forming the 
clusters. 
2) Another important discussion is to select the words to be included which enables identification of words 
with little information value. 
3) The thesaurus creator uses dictionaries and various indexes that are compiled from the document 
collection: 

-KWOC (Key Word Out of Context) 
-KWIC (Key Word In Context) 

-KWAC (Key Word And Context) 
4) The terms selected are clustered based on relationships of the words, and the strength of these relations, 
with reference to the human creator’s judgment.  
 

5. EXPERIMENTAL RESULTS 

The experimental results indicate that our proposed algorithm is effective for the task of clustering when there 
are a large number of nondiscriminative features. Compared with the olex algorithm, the word substitution 
algorithm could acquire slightly higher accuracy. Since the deterministic annealing procedure [8] allows EM 
to find better local optima of the likelihood function and therefore improve the clustering quality, we 
investigated it to the EM-MN and EDCM approaches. We also studied the performance of these approaches 
when incorrect numbers of clusters are provided. To evaluate the effectiveness of partitioning document 
discriminative words and nondiscriminative words for document clustering and also investigate our proposed 
approach without feature partition, labeled as word substitution. The word substitution algorithm was used to 
infer the document collection structure. 
Example: The various displays for the sentence “utility pattern tree identifies high utility itemsets”. KWIC 
and KWAC could be used for resolving homograph. 
 
 

Table1: KWOC 
 

TERM FREQ ITEM ID 

utility  2 doc2,doc4 

pattern 3 doc1,doc3,doc4 

tree 1 doc2 

high 2 Doc3, doc5 

Itemset 3 doc3,doc4,doc5,doc6 

 
Table 2: KWIC 

 
Utility  pattern tree identifies high itemsets 

Pattern utility tree identifies high utility 
itemsets 

tree  utility pattern identifies high utility 
itemsets 

High utility pattern tree identifies utility 
itemsets 

Itemsets utility pattern tree identifies high utility  
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Table 3: KWAC 

 

 

 

 

 

6. Conclusion 
In this paper, an approach handles document clustering and feature partition simultaneously. A document 
clustering approach is inquired based on the word substitutions model which group’s documents into an 
arbitrary number cluster. Document words are partitioned according to their usefulness to discriminate the 
document clusters. The discriminative words are used to determine the document collection structure. 
Nondiscriminative words are used to generate from a general background shared by all documents. The word 
substitutions algorithm is proposed to infer the cluster structure as well as the latent discriminative word 
subset. The experiment result also shows that the automatic feature partition method could effectively 
discover word partitions and improve the document clustering quality. 
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utility pattern tree identifies high utility itemsets 

Pattern utility pattern tree identifies high utility itemsets 

tree  utility pattern tree identifies high utility itemsets 

High utility pattern tree identifies high utility itemsets 

Itemsets utility pattern tree identifies high utility itemsets 


